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Hcnonb3oeamie: M3MepMTenbHaa TexHUKa, a 

MaOTHOCTH CpeflCTBa M3MepeHMfl ypoBHn M 

paoxofla kmakocth. CymHocTb M3o6peTeHnn: c 
Uenbio pacwHpeHMH cpyHKi<MOHanbHbix 
bo3mojkhoctoH nyTeM npeKpameHMn nofla^n 

JKKflKOCTM B eMKOCTb M pasfleJlbHOPO 

onpefleneHMfl ypoBHfl u pacxofla kmakoctm, a 
Taione noBbiiueHHH tothoctm H3MepeHnti 3a CMer 
yMSHbLUeHUfl MeTOflMHecKoa VI 

MHCTpyMeHTajibHoJI norpewHOCTefl flarMMKa 



MepHan OMKOCTb BbinoriHeHa BHyTpn 3anopHoro 
aneiMewra ipexxoflOBoro wapoBoro KpaHa, b 
npoxoflHos oraepcTue KoropoH ycTaHOBJieHa 
nosopoTHan nonacTb c hitokom, ^tmhk 



BOflOKOHHO-OriTMMeCKOrO 

npoxoflHinero Tuna o BHaujHeB aMrumTyflHoR 
MOfly/inunef MHTenctiBHocTH cBeTa m 
ycTaHOBneH BHytpn noBopotHoro 6apa6aHa. 5 
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(57) Abstract: 

FIELD: measurement technology. 
SUBSTANCE: measuring vessel is manufactured 
inside shutting member of three-way ball 
cock. Straight through hole of vessel houses 
rotary blade with rod Pressure transducer 
is fabricated in the form of fibre-optical 
converter of bushing type With outer 



amplitude modulation of light intensity and 
is installed inside rotary drum. EFFECT: 
expanded functional capabilities by stopping 
supply of liquid into vessel and by separate 
determination of level and flow rate, 
increased precision of measurement due to 
reduction of methodical and instrumentation 
error of transducer. 5 dwg 
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H3o6peTeHne othocmtca *. MSMepMTe/ibHofl 
TexHMKe, 8 HacTHOc™ k cpeflCTBaM M3MepeHnn 
ypoBHn n pacxofla whakoctm. 

kbaecTHbi ujapoBue KpaHU c nnagaioinnMH 
KonbuaMM. coflepxcamne rapnyc, npo6Ky, 
noAUJMnHUKM, yruioTHHT&nbHbie KO/ibua, KpbiWKy. 
lunnHflexib, uantijy [1] 

HeflOOTaTKaMM flaHHblX KOHCTpyKUMii 
BBXlfllOTCH HM3KMe dDyHKUMOHaJlbHbie 
B03M05KHOCTH M 6o/lbUJafl M8T&JTfl0eMK0CTb. 

Han6onee 6jiw3khm no TexHimecKoR 
cymHocTM k n3o6peTeHMio flanneTCfl ycrpoflcTBO 
Ann HSMepeHMj) ypoBHfl m pacxofla jkmakoctm [2] 
ycrpoflcTBO coflepxaiT MepHyio eMKOCTb, flaTMMK 
flaBJieHMfl, C4eTMMKM BpeMeHU n oSopoToe Ba/ia, 

6/lOK 06pa6OTKM HHCfcopMaUMH. 

flaHHoe ycTpoRcTBo pa6oTaer cneflyKDiUMM 
o6pa30M. 

Hpn pacxofle jkuakoctm astmhk AaaneHMfl 
BbipaBaTbiBaeT aneKTpM^ecKWR cumaji. 
nponopmioHa/ibHbiii pacxoAy roruiuBa M3 
6MKOCTM. CMmajibi ot flamMKa flaaneHMfl n 
CH6TMHKOB BpeMeHU M o6opotob Bana 
nocTynawT Ha bxoa orioica o6pa6oTKM 
MHcpopMai^MM, rfle cpopMnpyeTCfl m 
perncTpupyeTCfl cuman, nponopu.MowanbHbiM' 
MaoooBOMy pacxofly jkmakoctm b eAMHMuy 
BpeMeHU mjim 3a oflMH o6opoT Ba/ia. 

HeflocTaTKaMM AaHHoro ycTpoflCTBa 
flBjiflerefl ysKHfl flnana30H M3MepeHMfl ypoBHS n 
pacxoAa, T.e. BOSMOKHOCTb era npHMeHSHUH 
TorbKO Ha aBTOTpaKTOpHofl TexHUKe, cnoiKHOCTb 
KOHcrpyKqHM n o6pa6oTKM BbixpflHbix curHanoa, 
a Taiace HeBbiooKan KWHOCTb M3MepeHM«, 
o6ycnoBJieHHaH npewe Bcero MeraflUHecKofi 
norpeiUHocrbio flarnMKOB m cxeMbi o6pa6oTKM 
onmara. 

TexHMHecKMfl pesyjibTaT, Ha peweHue 
Koroporo HanpaBneHO u3o6peTeHwe, 
sawiKwaeTca B noBwuieHUM tohhooth 
M3MepeHMfl ypoBHfl m pacxofla jkmakoctm m 

paOUHpeHMM CpyHKUMOHaTlbHblX BO3MOJKH0CTefl 

ycTpoBcTBa. 

3to floCTuraeTcfl tbm, mto b nsBecrHO© 
ycrpoBcTBo [2] cocTOHiuee H3 MepHofl smkocth, 
3anopHOfi apMaiypw, flaTMura aaaneHMfi m 
cMeTHora BjioKa, BBefleHbi nOBopoTHaa nonacTb. 
wtok, ynpyran nxiacTMHa M3 CBeTOOTpaa<aK>ui,ero 
MaTepnana, npMeMHMK noBepxHOCTHoro 
AaBfleHMfl, BbinonHeHHbifi b BMfle flucKa c 
B03Mc»KHOCTbio nepeMeiueHMfl b BepTwra/ibHOfl 
nnocKOCTH. npMeMHaj? KaMepa n sanopHbiB 
BOHTM/ib, npn 3tom 3anopHan apMaTypa 
Bbino/iHeHa b awe TpexxoflOBoro tuapoBoro 
KpaHa c sanopHbtM sneweHTOM, MMeioiuMM 

OTBepCTMfl M OHaSKeHHOrO MexaHM3MOM 

ynpaaneHMfl b BUfle nonoro LinnnHflpa, HH)KHee 
ocHOBaHMe KOToporo CHaSxeHo bhhtobo^ 

Hap63KOfi M yCTaHOBJIBHO C BO3M0)KH0CTbK3 

nepeMetneHHsi e OTBapcTMe c BbioTynaMM 
3anopHoro aneNieHTa KpaHa, a BepxHee 
ocHOBaHne ch36jk6HO pyKOATKaMn ynpaBneHun, 
MepHafl eMKOCTb Bbino^HeHa b svifle 
HmiHHflpuHecKofl Tpy6bi, pacno/KweHHoB 
BHyTpM 3anopHoro sneMeHTa TpexxoflOBoro 
wapoBoro KpaHa n saKpenneHHoR ocnoBaHUflMn 
b era oTBepcTMflx nocpeflCTBOM sracTMHHoro 
coeAMHeHHH, flaTMHK flaaneHun BbinoxiHeH b 
BMfle BonoKOHHo-onTM^ecKoro npeo6pa30BaTens 
c BHeiiJHeC* aMnni/iryflHoH MOAynai^Mefi, npn 
3Tom noBopoTHan jionacTb ycTaHoaneHa bo 
BHyipeHHeB nonocru MepHOM eMKOCTH noa 
ymoM Keeocno s03Mox<HocTbio nepeMemeHna 
b BepTMKanbHOfi nnocKOCTH, saKpervieHHbifl 
KOHei^ noBoporHofl jionacru coeflMHeH c hjtokom 



c BO3MowH0CTbio ei ^paufeHMfl n nepeMeuieHMfl 

COOTBeTCTBeHHO B BepTKKanbHOfl M 

ropn30HTanbHoiS nnocKOCTflx Ha 
npoTHBonojio>KHOM KOHqe iLTOKa )KecTKO 
saKpenjieHa noa yrxiOM k ero ocm ynpyraa 

nnaCTMHKa, BTOpbIM KOHl^OM JKeCTKO 

coeAUHeHHasi c npneMHUKOM noBepxHoctHoro 
AaBneHMn, ycraHOBneHHbiM s npneMHovi KaMepe, 

BbinO/IHeHHOfl C B03MOKHOCTblO COeflUHeHUfl 

Mepe3 3anopHwd Bem-mib c HaAxcuAKOcTHbiM 
j npocrpaHCTBOM npaeiUHofl KaMepw, a asthmk 
AaaneHMS ycraHOBJieH HanpoTMB ynpyroM 
nnacTMHKM m noAKnxweH k CHSTHOMy 6jiOKy. 

Ha cpur. 1 noKa3aHo npeAnaraevoe 
ycTpotteTBo; Ha cf)nr. 2 bma no cTpe/iKe A Ha 
(fur. 1; Ha qbur. 3 n 4 aneMeHTbi npeAnaraeMoro 
,- ycTpodcTBa. 

ycTpoRcTBO Ann M3MepeHnn ypoBHH n 
pacxofla kkakoctm coAep^wr qn^MHApuHecKUti 
noiibia Kopnyc 1 c cfenaHqaMn Ann 
npucoeAHHeHun k TpyoonpoBOAy. B Tene 
Kopnyca 1 BbinojiHeHo paouMpeHiie 

» UjapOBMAHOCl Cj»pMbl, BHyTpM KOToporo Ha OCM 2 

ycraHoaneH 3anopHbiH aneMeHT 3 b BMfle 
nycTOTenoro ujapa. b Kopnyce KOToporo 
AnaMeTpanbHo npoTMBOno/ioKHO BbinortHeHbi 
OTBepcTMfl 4 m 5. nepneHAMKynflpHO otbspctmam 
4 n 5 BbinonHBHbi oTBepcTiin 6 n 7, 0Ha6xceHHbie 
BbicTynaMM. B oTBepcTun 4 m 5 npn noMomti 
CTonopHbix Kcmen m anacTMHHora MiaTepna/ia 8 
(wanpMMep pesMHOTKaHeBoro urnaHra) 
ycTaHOBJieHa c B03MOWHOcTbio nepeMeineHMfi b 
BapiUKanbHofi nnocKOCTM MepHan eMKOCTb 9 b 
BMAe qtviMHApiwecKoiil nojioH Tpy6bi, 6oKOBbie 
CT8HKM KOTopoR coeflMHeHbi c KopnycoM 
nocpeACTBOM a^acTMHHOfl AnacpparMbi 10. Bo 
BHyrpeHHeM" MepHoH 6mkoctm 9 b neHTpe ee 
THjKecTM ycTaHoaneHa noA ymoM k ee ocu 
(HanpwMep 30-60°) noBOpOTHaa nonacTb 11. 
Oamh KOHen noeopoTHOd zionacTM 11 ksctko 

COeflMHeH C UJapHMpOM 12, yCTaHOBJieHHblM B 

CTeHKe rapnyca 

BOSMO^HOCTbK) 

BepTMKajibHO« nnocKOCTM. BHyTpn ujapHupa 12 
ycTaHoaneH c B03Mo*HocTbio BpameHiw cbomm 

HHKHMM KOHUOM C flMCKOM 13 MMJlMHflPMHecKMfl 

ujtok 14. Ha BepxHeM kohu© ujTOKa 14 jkcctko 
saKpenneHa noA ymoM k Heiny ynpyras 
nnacTMHKa 15 H3 CBeTooTpa>icaBinero 
MaTepMana (HanpuMep nneHKH noriMKap60HaTa 

HJ1H nnaCTMHKH M3 KDeMHMfl), BTOpOM KOHeLJ 
KOTOpO« JKeCTKO COeflMHeH C nOABM^HblM B 

BepTMKanbHoR nnocKOCTM ujtokom 16 c 
npyxMHofl 17. Ha BTopoM KOHne ujTOxa 16 
3aKpenneH npneMHUK 18 noBepxHocTHoro 
flaoneHMSi b bhas Ancxa, ycTaHOaneHHoro b 
nonofi eMKOCTM 19, b KOTopyio 3anMBaeTcn 
nepeKawMBaerefl xwocTb. nonan eMKOCTb 19 
BbinonHeHa BHyTpM noflBMXHoro 6apa6aHa, 
BepxHee ocHOBaHMe KOToporo CHa6*eHO AByMfl 
cpMKcaunoHHbiMM ymy6neHMflMM 21, pyKOflTrofl 
22 ynpaBJieHMB, ujTyitepoM 23 Ann coo6"meHH« c 
Hafl>KHAKocTHbiM npocTpaHCTBOM pe3epByapa m 

3ajlHBHOM ropjlOBMHOfl 24. B HMKH6M 0CH0B8HMM 

noflBHWHoro 6apa6aHa 20 BbinonHeHO 
HunHHApMMecKoe ymy6neHne 25, b Kopnyce 
KOToporo HanpoTMB ynpyrofl anacTMHKvi 15 
ycTaHoaneHbi nsnyMaKDiuMfl 26 m npueivtHbifi 27 
BOJioKOHHO-onTkweCKne CBeTOBOflbi (HanpMMep 

nyHKOBbie), COeflMHeHHUe COOTBBTCTBeHHO c 
MCTOMHMKOM 28 CBeTa (HanpMMep CBeTOBOAOM) M 

Meps3 cpoTonpnewHMK 29 (HanpMMep cpoTOflMOfl) 
CMSTHbiMM ycTpoMCTsaMM M3Mep»HM« pacxofla 
30 m ypoBHfl 31 . Kopnyc noABMxnoro 6apa6aHa 
20 ycTanoaneH a HanpaBJimomyio 32, 
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mviUKflpuMecKofl cfjopMbi, BepxHee ocHOBaHne 

KOTOpofl CHa6)K6HO CjMKCaUHOHHblM BblCTynOM 

33, a HuxHee 3aKpenneHo b Kopnyce 1 
ycTpoHcTBa nocpeflcTBOM pa3-beMHoro 
coeflMHSHun (HanpuMep pe3b6oBUM). B Kopnyce 
Huxonero ocHOBaHmi HanpaBnjuoujeii 32 
Bbino/iHeHbi flBe npope 3 n, a bo BHyTpeHHioio era 
nonccTb yoTaHOBneHa uyimHppmecnast rpyfiica 

34, HHJKHnfl naoTb KOTopoH CHa6>iceHa bmhtoboB 
HapesKoCt 35 c pacHOTHOM AnuHofl n ujaroM u 
yoTaHOBJieHa c BoaMOKHocTbio nepeMeweHMJi b 
OTBepcTMe 7 c BbiCTynaMH. BepXHee ocHOBaHHe 
uyimHppmecKoffi Tpyow 34 cHa6>Keno 
pyraflTKaMM 36 ynpaBJieHun, noMeuieHHbiMu b 
npopesn HM)KHero ocHOBaHnfl Kopnyca 
Hanpaenjiiomefl 32. Me*ny KopnyooM 
an^MHApn4ecKoR Tpy6KM 34 n KopnyooM 
HHxeHsro ooHOBaHMJ) HanpaB/iflwi^ed 32 
ycraHOB/ieHa npoKnaAKa 37. 

ycrrpoHcTBo flnn M3MepeHMfl ypOBHfl m 
pacxofla xcuflKOCTM paSoTaeT cneflyiomuM 
o6pa30M. 

flepefl paooTOfl nonaa eMKOCTb 19 
3anonHfleTCH nepeicaHtfBaeMafl jiaiflKOCTbio. B 
Hepa6oMeM nonoweHHM (KpaH aaxpbiT) 
OTBepcTUfi 4n5« luepHaa euKOCTb 9 HaxoAflTc* 
nepneHAHKyrnpHO ocu TpyoonpoBOfla (noTOKy 
jKMflKOCTM). Kopnyc 3anopHoro a/ieweHTa 3 
nepeKpbiBaeT ceweHue TpyConpoaofla. 
npeo6pa30BaTe/ib pacxofla naxoflHTCfl 8 

paSHOBESCHM, onucbiBaeMOM 

(m 1 + m 2 + m 3 ) g Mi + K 2 X 2 (1) we 
m ^ Macca iwepHoii omkoctm 9 c nonacrbio 11; 

m 2 Macca ujtokob 14 u 16. a TaKtte 
nnacTHHKH 15, 

m 3 Macca whakoctm b nonofi 6Mkocth 19; 

K1X1 cuna ynpyroc™ npywHHbi 17; 

K 2 X 2 cwia ynpyroc™ pe3MHOTKaHesoro 
uwiaHra 8. 

npn na4ajie paeoTbi flnn onpe^neHnsi 
pacxofla nocrynaioiueM jkmakoctm b pe3epeyap 
KpaH OTKpueaeTCfl HajKameM pyraMU Ha 
pyKOflTKH ynpaaneHun 36. npn 3tom swHTOBan 
Hapeara bxoamt b 3au,enneHMe c BbiCTynaMM 
oTBepcTHA 7 3anopHoro aneMBHTa 3, 3acTaBnjw 
era noBopamiBaibCJi (no npMHUMny BO/wra). 
MepHan eMKocTb 9 ycTanasnnBaeTCfl b paGosee 
nonoweHMe, T.e. napawienbHO noTOKy xwakoctm. 
OTaepcTue 6 ycTaHasnnBasTCfi 
nepnsHflUKy^npHO noroKy jkhakoctm m 
nepeKpbiBaeTcn cTeHKofl Kopnyca. 
«t>MKca^oHHbifl BbicTyn 33 Hanpaannioiiiea 32 
coBMeuiaeTcn nyrreM noaopoTa pyxosTKM 22 c 
oTBepcTMAMM noflBiwHoro 6a pa oana 2 
cooTBeTCTBywinviM HajiMBy jkmakocth. CMeTHoe 
ycTpoftcTBo ypoBHn 0TKni04aeTCfl. )KMAKOCTb 
nofl flaBneHMeM nocrynaeT b MepHyio eMKOCTb 9, 
Hapyiuan paBHOBeate, onucbiBaeMoe 
BbipaKBHueM (1). 

B pesy/ibTaTe BoafleflcTBMJi *makoctm Ha 
MepHyio eMKocTb 9 u BcneflCTBue ee 
3^acTHMHoro coeflHHeHHfl c KopnyooM OHa 
onycraeTcn bmsctb co hjtokom 14, H3m6afl 
n/iacTHHKy 15. npuneM nepeMew,eHne MepHofl 
©mkoctm 9 nponopquoHanbHo nnoTHOCTH 
jkmakcc™, T.e. (3). H mg m Vp (2) rfle H 
nepeMemeHne eMKOcru; 

m Macca jkmakoctm; 

V o6-beM KHflKocTn; 
p- nnoTHOdb ^aiflKOCTn, TaK KaK o6i>eM 
KHflKOCTM npn6ni«MTejibHO paBQH o6t,eMy 
MepHOM eMKocru Bbipa)K9Hne 2 mcbkho 3anncaTb 
p h_ B roxe BpeMfl sHeprnH >kmakocth 



B3anMOfleCicTByeT .. . jionacrb 1 1 , 3acTaB/wn ee 
noBopaHUBaTbcfl Ha onpeAe/ieHHbifl yron. A TaK 
KaK nonacTb 11 coeA^HeHa c ujtokom 14, 
noBopaMMsaeTCfl Ha onpefleneHHbiB yro/i h oh, 
narnBaft nnacTUHxy 15. ripimeM noBopoT 
ronacTH 11 nponopmiOHajieH o6i>eMHOMy 
pacxoAy xmakocth, T.e. 

Q=K f-z— i (4) rae a yron noBopoTa 



MOMeHT, cosAaBaeMbiR 



ynpyroc nj 

f nnomaflb ceneHMB TpySonpoBOfla; 
f n nnomaflb TionacTn; 

l 9 paccTOflHue ot tomkm npunoxeHun 
paBHOfleRcTByiomeM cun flaB/ieHHfl Ha /lonacrrb. 
Ha cpur. 5 noKa 3 aHO nojiHoe B03fleticTBMe 

JKMflKOCTH Ha MepHyio eMKOCTb 9, H306pa)KeHHOe 

b suae BeKTopHcfl flMarpaMMW, rfle B cuna, 
nponopquoHaribHafl nnoTHOCTH jkmakoctm, T.e. 
nepeMemeHwo H MepHoR eMKOcrw 9; 

C cuna, nponopi;noHanbHan o6ijeMHOMy 
T.e. noeopoTy xionacru 11 h ujTOKa 14; 
e yron noBopora; 



TaK, KaK tge a m pfia Maribix yrnoB tg a» 0 

(0 < 0 < 6°), a enponopuMOHantHO C MMeeM 

A B C (5) noflcTaBnflfl b BbipaxeHMe 5 
BwpajKeHne (3) w (4), nonyvaeM 



(6) BbipaxeHne (6) 



cooTBeTcrsyeT MaccoBOMy pacxofly jkmakoctm. 
HpoviHTerpupoBaB BbipaxeHne 6 no BpeMeHn. 
nonyMMM o6mee KonimecTBo nocTynnBtueB b 
pesepByap jkmakoctm. no 0K0H4aHnn nepeKasKH 
xnflicocTM 3anopHbi» aneMBHT 3 nepeKpbiBaeT 
ceneHne TpyGonpoBOfla, OTBepcTMe 6 
ycTaHasnnBaeTCfl napannenbHo era ocm h 
oTicpbiBaeTca sanopHbiB BeHTwib Ha nono» 

©MKOCTM 19, BKnKWaeTCR CM9TH0e ycrpo«CTBO 
H3Mep©HHH ypOBHfl. >KMAK0CTb CBOHM 

flaeneHneM BosfleflcrByeT Ha MepHyio eMKOCTb 
9, noflHUMaa ee BMecre co ujtokom 14. 
3nacTMHHa$? MeM6paHa 8 npenHTCTByeT 
B03fleflcTBwo WMflKocTM CBepxy Ha Mepwyio 
eMKOCTb 9. ncflHHMaacb, ujtokm H3rn6aer 
nnacTHHKy 15, BenHHuna fle(}x3pMa^l1l1 rorapoa 
nponopmioHanbHa ypoBHio jkmwcwth b 
pe3epByape, T.e. 

F P ' S x" P o S z rfle F cwia fl^pwaunn 

nnacTMHKH 15; 
Si ruiomaAb 



MepHOR 8MK0CTM 



P e noeepxHOCTHoe flaeneHne s peaepByape, 
BocnpuHUMaeTcn wepe3 3anviTyio ^MflKocTb 
npHeMHHKOM AaBneHMfl 18 b BMAe flucKa. 

flna onpefleneHMfl KonMMecTBa cnMBaeM0« 
H3 p93epeyapa *hakoctu Heo6xoflMMo 
nepeBecTM sanopHbifl aneMeHT 3 HaraTneM Ha 
pyKOBTxn 36 ynpaBneHMfl b paGonee noncxweHMe. 
nosopoTOM pyKOATKu 22 no«BM>KHoro 6apa6aHa 
20 coBMemaioT yrny6JieHM8 21 b ero Kopnyce, 
cooTBeTCTByiouiee onepaMiin "cjimb" c 

4>HKCaUH0HHblM BblCTynOM 33, npil 3TOM UJTOK 14 
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c.ynpyrofi nnacTHHxofi 15, a laioce ceeroeoflbi 
26 u 27 noBopaMMBaiOTCfl Ha 180 °. Pa6ora 
npeoSpaaoBaTe/in npn stom coxpaHflerca 
aHanoiWHOM onucaHHow Bbiuue. 

TaKUM o6pa30M n3MepeHne yposHn n 
pacxofla ^MflKocTn no flecpopMaijMM ynpyroB 
nnacTMHKM 15 BocnpuHMMaerca 
BonoKOHHO-onTM4ecKHM flaiMMKOM, pa6araiomMM 
cneflyioi^MM o6pasoM: 

Ot ncTOMHUica 28 CBeTa Ha bxoahoB Topeij 
ny^raBoro onTosonoxoHHoro CBeroBOfla 26 
naaaeT aneMeHTapHbifi noTOK CBeTa. 

d<t>=S 0 f(U)dW (8) rae 8 0 curia n3nyHeHHH 
MCTOHHMKa b HanpaBJieHHM 0. 

f(U) AMa<pparMa HanpaBneHHOcrn; 

dW aneMeHTapHbifi TenecHbiw yron 

B nyHKOBOM orrroBOKonoHHOM CBeTOBOfle 
o6innvi noTOK paaAanneTCfl Ha Tpn xoMnoHema: 

<J> <t> n + <1> B + <t> M rp/s <f n none3Hbiii noTOK, 

<t> B BHearepTypHbiii rotok, 

<t> M M30^«mioHHb)H noTOK. Hepa6oHne 
KOiunoHeHTbi <t> B m <t>„ Ha Buxofle paafle^fiiOTCfl 
Ha flBe wacTM, BbixoAamue ijepe3 Topuu 
cseTOBeflymux xv\n <J> B ° u <t> M c u nepe3 ropubi 
nsonnLtMM * B M n <t> M M : 

<t>= tt3 n +<i> B e +<t) B n+<t) M c +<i> M M = 1 . 

3jieu6HTapHafl nnomaAxa Topi<a BOXiOKHa Ha 
Bbixofle 6yaeT b HanpaaneHnn ftanynaTb noTOK 
d<t>n=8 0 (KWe/*R 2 )f(U)T<U)dW (10) rAe tm e- 
TeKymue no/iapHbie xoopAMHaTbi qeHTpa 
nnomaAKu; 

RpaAMycaoflOKHa; 
t(U) KoadpcpimneHT CBeTonponycxaHMfi 
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noTOK, nonaflawmvifi b npweMHKK cseTa 28, 
*=2Rd ir/Z* <t 8 z ,y ,|J,d> T(m) 
J T J J " 
° V T l B iW M> 
xsin udu P z <l, V t i iV^o'"" CP (11) 
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rAe Up- KOopAHHaTbi HanpaBneHMH 
pacsipocTpansHns srseMeHTapnoro noroKa d<t>, 
n^yMaeMoro nnomaAKofl CBeToeoAa; 

2 0 paccroHHue Mexay Topi^M BonoxHa n 
ynpyrofl nnacTKHXoH 15; 

y Q CMeineHMe i^empa BonoxHa OTHOCMTe/ibHO 
npkieMHMKa cBSTd, y 0 0 

a- yro/i HaxnoHa Topt4a BonoKHa k 
niiocKocTM npneMHuxa CBeTa, a 0, 

T( <p) nonHoe cBeTonponycxaHHe BonoKHa, 
paeHoe 

T(<p) z 9 (<p)cos<psin9d 9 (12) r fl e 

RB1 "»« J T 

U m yron, npn xoTopoM coxpaHfteTca nonHoe 
BHyipeHHee OTpa>KeHMe 3 odtobohokohhom 
CBeTOBOfle, 

Ann nyMKOBoro onroBonoxoHHoro oseTOBOfla 
T yMHOKaeTCfl Ha xoscfxprnjHeHT x, 3anonH6HHfi 
TopLia nymra TopnaMW OTflanbHbix BonoxoH. 
TaxnM 06pa3OM norox, nonaAaiomn« Ha 
npweMHMX CBQTa 29, onpeflenneTCB 



xSinq J d ( pP 2 cip i -r i B i Z o > dp (13) 



1 H3 AaHHoro BbipaxeHHJ) bhaho, ^to noTox, 
nonaflaioLUnS Ha npneMHMX CBeTa 29 Mepe3 

npneMHblf* CB6TOBOA 27 SaBMCMT OT paCCTOHHMH 

Z„ Me«Ay hum m ynpyroR nnacTMHXofl 15. npn 
yeenmenvM F ynpyrafi njiacTMHKa 15 
AedpopMnpyeTcn (n3rn6aaTcn) n paccTORHne 
Z 0 yMeHbiiiaercn, yBeniwuBaeTcn, mo 

npMBOflUT K yBejlMMeHMO MHTeHCMBHOCTM 

C88TOBoro noTOxa, nonaAaiomero Ha npneMHUK 
CBera 29, xoToputi b csok> onepeAfa 
8bipa6aTbiBaeT cMman P Bb „, npHMo 
nponopmioHanbHbifl A F, nocrynaioiAiifl Ha 
CHSTHoe ytrrpoiicTBO 30 (31). 

no cpaBHeHwo c npoTOTunoM H3o6p©TeHne 
MMeer 6onee aucoxyio TcwHocrb n3MepeHnfl 
pacxoAa BBMAy M3MepeHMJi pacxoAa b Macx»Bwx 
eAMHUuax m yneTa M3MBHeHHfl nnoTHOOTn 
>kmaxoctm. KpoMe toto npeAnaraeMoe 
n306peTeHne nosBonneT npexpamarb noAany 
jKMAXOCTn b pe3epByap nyTBM nepeicpbiTMfl 
ceneHMn TpyConposofla 3anopHbiM aneMeHTOM. 

d>opMyjia M3o6peTeHM$i: 

yCTPOPICTBO ATlfl H3MEPEHHA YPOBHfl 
M PACXOflA >KHflKOCTH. cocTOHinee M3 
MepHoJI eMKocTn, sanopHoS apMaTypw, AaT^nxa 
AaajieHMH n cneTHoro Bnoxa. onuwaiomeecH 
tom, mto b Hero BBSAeHbi noBopoTHan nonacTb, 
ujtox, ynpyran nnata-iiHxa va 
caeTOOTpaxaiomero MaTepnana, npneMHwx 
noBepxHOGTHoro AaBJieHMB, BbinojiHeHHbift b 
BMAe AHCxa 0 BO3M0>KH00TbK3 nepeMeiAeHMB b 
BepTMKa/ibHoB njTocxocTM, npneMHan xaviepa n 
sanopHbM BeHTWib. npH stom 3anopHaa 
apiwarypa BbinoriHeHa b bma© TpexxoAOBoro 
wapoBoro xpaHa c 3anopHbiM aneueHTOM, 

HMeiOUlHM OTBepCTHfl M CHa6)KeHHOrO 

MexaHWMOM ynpaaneHMP b bha© no/ioro 
LinnnHApa, HWKHee ocHOBaHMe xoToporo 
cHa6)KeHO buhtoboB HapeaxoH ia ycTaHOBJieHO c 
BosMOWHOCTbio nepeMeu^eHMfl b OTBepcriie c 
BbicTynaMki sanopnoro aneivieHTa xpaHa, a 
BepxHee ocH0B3Hne cHa6xeHO pyKOJrrxaMn 
ynpaBneHna, MepHan eMxocTb BbinojiHena b 
BMAe minMHAPMMecxoK TpyCbi, pacnonoxeHHOM 
BHyrpH sanopHoro aneMeHTa TpexxoAOBoro 
ujapoBoro xpaHa m 3axpenneHHOM ocnoBaHMSMn 
b ero oTBepcTusx nocpeflCTBOM anaoTiwHoro 

CX>9AMHeHHfl, AaTHMK ASBJlBHHa BbinonHSH B 

sufle eonoxoHHo-onTMHecKoro npeo6pa30BaTera 
c BHeiuHeR awnnnTyAOH MOfly^jmneCi, npM 3Tom 
noBopoTHan ronacTb ycTaHoaneHa bo 
BHyTpeHHew no^ocTM MepHoPi eMxooTM noA 
ymoM k ee ocu c B03M0)KHOCTbto nepoMeiueHna 
b BepTuxajibHOM nnocxocTM, 3axpenreHHbiM 
xoHeu noBopoTHOM JionacTn coeAHHeH co 
ujtokom c BO3MO)KHO0Tbra ero Bpaii(eHHH U 
nepeMe^eHMfl cooTBBTCTBeHHo b BepTiixa/ibHOM 
m ropn30HTa^bHO« nnocxocTfix, Ha 
npoTMBononoxHOM xoHue luroxa xbotxo 
3aKperuieHa noA ymoM x era ocm ynpyran 
nnacTMHxa. btopum kohi<om wecrxo 
coeflMHeHHafl c npneMHMxoM noeepxHocTHoro 
flaBJieHMH, ycraHOB/ieHHbiM b npneMHofi xaMepe, 

BbinOJIHeHHOti C B03MO)KHOCTblO COepfAHQHWR 
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sepe3 3anopHbiR BeHTWib u HCWKHflnocTHbiM flaaneHMfl ycTawo^. . jh HanpoTKB ynpyrofl 

npocTpaHCTBOM npneMHofl xaMepu, a flaTw n/iacTWHKw n noAKnroseH k cseTHOMy 6noity. 
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roCXaAPCTBEHHUPt HOMHTET CCCP 
no flEJJAM H30EPETEHW* M OTHPbtTHfl 

OnMCAHME M30BPETEHMfl 

K A BTOPCHOMY CBMflETEJlbCTBy 



(21) 1969060/26 

(22) 19.11.73 

(46) 23.03.84. Bian. » 11 

(72) B.H. BpoHfls, H.T. IIoxoaehko , 

A.fl. HpocjiaBueB, B.A. BeiibTraneB 

H C.Il. AHAPBUieHKO 

(53) 621.838.4:66.092.89 (088.8) 

(54) (57) YCTPOflCTBO flflfl IWABJIH- 
HECKOrO yflAJlEHM KOKCA ua KaMep 
aaMeflneHHoro KOKCoBamw, coflepaca- 
mee 3aKpenneHHyw Ha BepTJiiore, coe- 

flHHeHHOM C CHCTeMOfl noflaiH BOflbl 

BticoKoro flaBjreHHH, 6ypHJibHyw lmraH- 
ry, Ha hhkhcm kohus kotopoh paaue- 



men ragpopesax c connaMH SypeHHH 
h otSqhkh, OTJiHiaiomeeCH 
TeM, hto, c uejibio oOecneieHHa pas- 
AeaiMoro nonBOfla boaw k connaM 6y- 
pejaiH h otSorkh h ynpon;eHHH ahct&h - 
UHOHHoro nepeicniotieHHH roiflpopesaKa 
C peKHMa SypeHHH Ha peacHM otSohkh 
h oOpaTHo, 6ypHJibHaa mTaHra bbhioji- 
HfiHa b BHfle paafleAbHo coo6maianHxcH 

C CHCT6MOH nOflatttt BOflbl KOHUeHTPH- 

lecKH pacnaJicsKeHHMx Tpy6, HHXHHe 
kohidj KOTopwx HenoflBHXHo h paanenb- 
ho coeAHHeHbi c connaMH 6ypeHHH h 
otCohkh THflpopeaaica. 
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HaoCpeTeHHe othochtch k oSopyAO- , 

BaHHJO KOKCOBOro npOH3BOACTBa, b wacT- 
HOCTH K yCTpoftCTBaM flJIU rHApaBJIH- 

Heckoro yAaJreHua HetfmiHoro KOKca 
H3 tcaMep saMeflneiiHoro kokc ob&hhh . 

H3BecTHo ruflpaBJiH^ecKoe ycTpoii- 
ctbo Rjia yflajieimn He<i)THHoro KOKca ' 
us KaMep 3aMeflj[eHHoro KOKcOBaHHH, 
BKJimHawmee rHAPopeaaK c KOHycHbMH 
CTpye^opMHpyioiaHMH coanaMH 6ypemtH 
h 6T6oftKH, QypKnbHyw niTanry, HracHmi 
icoweit KOTopoft coe^HHeH c rHflPopesa- 
kom, a BepxHHfl - c BeTpjuoroM, o6ec- 
newBaionpiM BpatneHHe niTaHru c rHflpo- 

pe33K0M, H .CHCTeMy nOflBOfla BOAW 
BWCOKOro flaBJieHHH. 

Bbfla noflaeTca ot nHTafejibHoro na- 
coca BMcoKoro flaaneHHH no TpySonpo-^ 
BOAaM, BHyTpeHHeii jiojiocth BepTjiwra 
h WTaHrH k THflpope3aKy. Unn noABOAa . 
noTOKa boaw k cortnaM SypemiH, Korfla ' 
rHflpope3aK paGoTaeT b pewnwe 6ype- 
hhs, h k conjiaM otSohkh, Korfla rHfl- 
popesaK pa6oraeT a peatHMe oTGoftKH , 
rHflpope3aK cHaSareH 3 ojiothhkom , 
oSecnenHBawi^HM flHCTaHUHOHHoe nepexnio- : 
neHKe THflpope3aKa c peacHMa oypeHHs 
Ha pejKHM otSohkh h oSpaTHO peBepcH- 
posaHHeM BpameHHH 6ypnnbHOH nrraHrH. 
^acTH 30JioTHHKa, HaxoAHmneck B 

riOCTOHHHOM KOHTaKTe C ABHJKymeifCfl 3C 

c SoJibinofi CKopocTbio BOAoii, 3ar- 

.. PSSHeHHOjft KOKCOM, HCIfblTUBaWT flO~ 

nonnHTeJibHwe Harpy3KH k rH«poa6- 

Pa3HBHMfi H3HOC, TITO npHBOAHT K 

^acTbw 0TKa3aM npH nepejaiKraemiH ran- 35 
popeaaica h Aa*e nonoMKaw. KpoMe to- 
ro, b cnyxiae 3an(eMjieHHH rHAPope3a- 
Ka npH oSpynieHHH h 3aBajie kokcb 
peBepcnpoBaHHe BpameHH* SypuribHoii 
inraHrn ocymecTBHTb He B 03MOKHo, a 4i3 
SHanHT HeB03MOKHo ocy^ecTBHTb nepe- 
KittOHeHHe rHflpopesaKa. 

Hajwme BCTpoeHHoro b rnapope3aK 
30JioTHHKa Taioce yBariHVHBaeT rHApaB- 
mraecKHe ncTepH, KOTopwe yMeHtmaioT 45 
AaJibno6o#HocTb BOAHHbK CTpyii h chh- • 

.TKaWT HX SlJxJieKTHBHOCTb. 

. Uanhio M3o6peTeHHH HanneTCH ynpo- 
t^eHHe AHCTaHu,noHHoro nepeKnjo^eHHH 
rHAPope3aKa c peacHMa SypeHHJi Ha pe- 50 
khm ot6ohkh h oSpaTHO h oSecneMeHHe 
pasflenbHoro noflBOfla boaw k coimaM 
CypeHHH h otSoSkh. 

. Rsih AocTHxceHHH nocTaBjieHHoft uena 
BypKntHaH mTaHra BbinoAHena b bha6 " '55 
KOHASHTpHHecicH pacnojio.^eHHbix TpyS, 

HHSHHe KOHUW KOTOpbK HenOABHSCHO H 

pasAejibHo cooSmaroTCH c con^iaMH 6ype- 
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hhh h ot6ojSkh rHAPopesaKa, a Bepx- 
HHe - c tmapoSjiokom pa3AejibKoro 
noABOAa boaw k 3thm TpySaM , coeAH- ■ 

HeHHbIM C BepTJIJOrOM . 

s CyniHocTb H3o6peTeHHH saKJiroMaeTca 
b cJieAyw^eM. BnaroAapij KOHueHTpuMec- 
kh pacnoJioKeHHbiM Tpy6aM mraHrH, pa3- 
AejibHo cooB^awinHMCH c connaMH 6ype- 
HHa h OTBofiicH rHAPopesaKa, moxho 
10 ocymecTBnHTb nepeKAro^eHHe rHAPopesa- 
Ka c peacHMa 6ypeHHH Ha pestHM oT6oft- 

KH M OSpaTHO C riOMOmbK) CT3HAHOHapHO 

ycTaHOBneHHoft aanopHoft apHaTypbi, 
HMewnefi HeaaBHCHMoe AHCTaHAHOHHoe 
15 ynpaBjieHHe, T .e. c nyjibTa ynpasjienHH ■ 
onepaTopa. TaKHM oBpasoM, yaen ne- 
peioiioqeHHH BbmeceH 3a npeAejibi tha~ 
popesaKa, tito SHaHHTanbHo ynpoiqaeT 

H nOBMUiaeT HaAeXHOCTb AHCTaHAHOHHO- 

20 ro riepeicmoueHHH pa6oTbi THAPope3aKa. 
c oAHoro peacHMa Ha APyroft. KpoMe 
Toro, moxho ocy^ecTBiiHTb' nepeKnioqe- 
HHe h b anyuae aaBaiioB KOKca, thk 
KaK ajih nepeKnwuekHH He TpebyeTca 
, 5 BpameHwe 6ypnnbHoft mraHrH. 

PeraeHne npo6jieMbi AHCTaHAHOHHoro 
ynpaBneHHH peacHMOM BypeHHH h ot5oh- 
kh no3BOJiHeT Tarae o-ricaaaTbCfi ot 
aojioTHiiKa b rMApopesaKe, SnaroAap* 
Q ^teMy noTOK- -BOflw b THAPopesaKe, He 
HCnblTWBafl AOnOAHHTeJlbHbK conpoTHB- 

■neHHft, ncuiHee coxpaHaeT cbow sneprHio, 
.iTo noaMnaeT 3**ekTHBHocTb rHApaBJin- 
MecKHx CTpyii, BbKOAaamx hs coneii. 
0tk33 ot 30JioTHHKa ynpo^aeT KOH- 
CTpyKAHio ycTpoftCTBa. 

Ha noKa3aHo npeAJiaraeMoe 

ycTpoftcTBO ; Ha $Hr.2 - rHAPope3aK, 
pa3pe3, 

ycTpoiicTBo COAepjKHT rHAPopesaK 1 , 
HMewnmA CTpyeiJjopMHpywmte comia 2 
CypeHHH h conjna 3 OTgoiiKH, KOTopwe 
pasflenbHO c o e AHHe hw c KOHueHTpn^iec- 
kh pacnonoaceHHbMH TpySaMH SypunbHOH 
mTanra 4. BepxHHM kohaom 3Ta nrraHra 
coeAHHeHa npw iioMoapi rHAPo6noKa 5, 
oBecneKHBaiomero pasAejibHbjfi iioaboa 
boaw k BpamawmHMCH TpyBaM lUTaHriT 4 , 
c BepTAioroM 6, noABeraeHHbiM k aoah- 
cnaTy 7 Han KaMepofi 8 saMeftneHHoro 
KOKcoBaHHa. BpatqeHHe niTanrH 4 ocy- 
mecTBJiHHjT potopom 9. HespamawmHecH 
oTBOflu 10 h 11 pa3flejibHo coeAHHeHbi 
c thCkhmh TpygonpoBOAaMH 12 h 13, c 
xojineKTopoM 14, o6opyAOBaHHbiM 3a- 
nopHbMH apMaTypaMH 15 h 16, HMeioatH- 

MH H63 3BHCHMOe AHCTaHAHOHHoe yn- 

paBAeHHe. 
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a«m flaBjienaeM „ Sofla no£ bw- 

r;°j 10 - «2rp y n 6 ° H c r aer t,epe3 
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5 Kal ftKy ^ca^ !^ y ^n P oH3BOflHT 

a ^cr? 6 KoKca -cr pa3osa ; 

^SL* 1 * ^pS S" qo " 1,3 conejI 
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rOCXflAPCTBEHHblPl HOlHIZ— « J 

HO AE/1AM M30BPE7tHH« M OTHPbJTMfl 
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OfMGAHME M306PETEHMH! '' • s 



K ABTOPCKOMy CBHAETE/lbCTBy 



(21) 3228198/23-26 

(22) 31.12.80 

(46) 07.03.84. Emji. H» 9 

(72) B.H.BpoH«3, M.C.rMaeTflMHOB, 

A.B. Kvnuon h Jl.B.MepKynoBa 

(53) 662.7-4 (088.8) 

(54) (57) yCTPOfiCTBO flJIfl rHflPABJOWEC- 
KOrO H3BJIEqEHHH KOKCA H3 KaMep kok- 
conaHH«, ./ BKjnonaKHnee 3aKpenJieHHy» 

b MexaHH3Me noflteMa-onycKaHHH CypHJib- 
Hyw nrratfry c HaojiMpoBaMMMMH nonocTH- 
mh pa3AenbHo8 noqaiK boam pucoKoro 

flaBJieHHH OT HenOABHWHOtt CHCTeMM K 

conjiaM CypeHHB h orSoilKH Bpamawme- 



roca rHflpopeaaKa w.pea rHAPoBjtoK, 
coeftHHeHHhift c rpflPopeaaKOM BpaiqaioaiK- 
MHCH KOHIteHTpKWHO pacnoJioxeHHMMK 
TpySaMH , oTJiMwaionieeca 
TeM , ito» c uenbio ynpomeHHH KOHCTpyx- 
UftH h yMeHbmeHHH Maccw, ycrpoftcTBo 
CHa6«HO rHflpaanMiiecKoft TypOHHKOA , 
HacaxeHHofl Ma xecTKO c oeflHHe h huh co 
arraKroft nan, bmxoahoh Ban TypOHHKH 
«tepe3 noHtncaw^Hft peAyKTop coeAHHeu 
c KOHueHTpHMecKHMH TpyBaMH rnAPo6jio-' 
Ka, pasMemeHHoro Mewy mTaHroft h 
rHflpopesaKOM, h npHBOAHNe conna 

TypSHKKH CoeAHHCHW C BOJIOCTJIMH HOp,B- 

qH Bonju nrraitrH. 

§ 
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H3o6peTeHne othochtch k oBopyno- 
BaHHw KOKcoBoro npoH3BOMCTBa , b ^acT- 

HOCTH K yCTpoftCTBaM flJIH raflpaBnHMec- 
xoro H3BJieHeHHH KOKca H3 jcaMep ycTa- 

HOBOK SaMeRJieHHOrO KOKCOBaHHH. 5 

H3BeCTHO THflpaBJIH^ieCKOe yCTpOBCT- 
BO ftHH H3BJie,MeHHH KOKCa B3 K3Mep 

3aMeAiieHHoro xoxcoBaHHa, coflepacamee 
OypwibHyw nrraHry, hhxhhb kohsu koto- 
poa cqefiKHeH c rHApopebaKOM, a Bepx- 10 
hhh - c BepTJiioroM, o6ecneiHBareniHM b 
BpanjeHHe HrraHra c ranpopeaaKOM or 

pOTOpa H OflHOBpeMeHHblfl nOflBOfl BOflbl 
OT HendflBHKHOH, CHCTeMbI nOflBOfla bc-am 

BMcoKoro flaBJieHH^ k Bpa^aramefkcH "6y- 15 
pHJibHofl MTaHre. 

rHflP0pe33K CHaSxeH 3OJI0THHKOM, 

bOecneMHBawmHM nepexnKweHae raflpope- 
saxa c pexHMa 6ypeHHn Ha pe»MM ot- 
60HKH K o6paTH.o. 20 
Hajumae BepTJiwra a pOTOpa flenaeT 

yCTpottCTBO.rpOM03flKHM, CJIOKHblM, T3K£ — 

jibtM, TpeSyeT npHMbix sHeproaa'TpaT 
Ha BpameHHe poTopa h flonon.HHTejii.HbK 
Ha npeofloneHHe c onp othbhc hhh BpameHaw 25 
cbeflHHeHHoro co mT^Hroii Bpam'awmerocH 
CTBona b fteBpamaKHneMCH Kopnyce sepr- 
mora . 

K3BecTHo TaKxe ycTpottCTBO jjjih rHfl-30 
paBnHnecKoro H3BneHeHHH xoxca, b ko- 
topom 3aKpenneHHaH b. MexaHH3Me noflb- 
eMa-onycKaHHH c noMbmbW nepTmora 6y- 
punbHaH mTaHra BbinonHeHa b Bane koh- 
UeHTpri»»ecKH pacnonoaceHHbix Tpy6,. j5 

HHXHHe K0H1UJ ^OTOpbDC HenoflBHJKHO 

h paaflehbHO coo6maraTCH c connaMH 
OypeHHn a ot6ohkh Bpamawmerocn ranpo- 
peaaKa, a BepxHHe - c raflpo6noKOM 
paaflentHoro noflBOfla boam k sthm Tpy- 40 
6aM, coeflHHeHHbiM c BeprnwroM. Bnaro- 
flapH KOHUeHTDHUeCKH pacnojioxeHHbiM 
TpyOaM nrranra, paaoenbHo coo6m.aioopf!M- 
CH c connaMH BypeHHH h otCoBkb ran- 
popesaKa, moxho nepennw^taTb ranpope- <5 
aax c pejKHMa 6ypeHaa Ha pe*HM ot- 

. Oohkh H 06paTH0 C nOMOlijbK) CTaUHOHap- 
Hoil 3anopHofi apMaTypw, 

BwHeceHHbift aa npeflenbi rHjjpopeaaKa 
yaen nepexnioHeHHH ynpomaeT KOHCTpyx- 50 
uh to ycTpoHCTBa, noBbiniaeT ero Haaesc- 
HOCTb. OflHaKo nocKoubKy b 3tom ycT- 
poflCTBe HMeioTCfl Bepmior h potop, 
eMy npacyma nepeMHcneHHbie HeflocraTKH. 
KpOwe Toro, BbtnoniieHae urranra b BHfie * 5 
• KOHueHTpHiecKH pacnonojiceHHbix Tpy6 
ycno*HHeT ee KOHCTpyxnaio, a BepxHee 
pacnonojKeHHe Bepmiora h rnflpo6noKa 



flenaeT uiTaHry HeycTOHUHBoft ns-3a 

BOJlbUMX OnpOKHflUBaiOmHX M0M6HT0B • 

Uejib H3o6peTeHHH - ynponeHHe koh-^ 
CTpyicu,HH ycTpoftcTsa, CHHxeHHe ero 
Haccw h sHeprosaTpaT . 

Uejifa nocTHraeTCH tcm, ito ycTpoii- 
ctbo flna rHflpaBJiwiecKoro H3Bne*ieHHH 

KOKCa H3 KBMep KOKCOBaHHH » BKJlKHCaW- 

vs.ee saxpenneHHyio b MexaHH3Me noflbeMa- 
onycKaHHH 6ypiinbHyn mTaHry c h3cwih- 
poBaHHMMH nonocTHMH pa3flenbHoii nofla- 
mh BOflu BbKoKbro flaBneHHH ot Heno- 

flBHXHOR CHCTeMbt K COtUiaM SypeHHH H 

otSohkh BpantawnierocH rHflpope3axa ne- 
pe3 rHflpoSnoK, coeflHHeHHuii c THflpo- 

pe3aKOM BpamaKTOHMHCK KOHI^eHTpHMHO 

pacnonoxeHHbMH TpyBaMH , CHa6»eHo 
rHflpasnHMecKoit TypCHHKoii, HacaxeH- 
Hoii na wecTKo coeflHHeHHMH co mTaHroa 
Ban, BbncoflHoii Ban TypSHHKH Mepea 
noHHJKaiomHH peflyxTop coeflHHeH c koh- 
ueHTpHHecKHMH Tpy6aMH rHflpoenoKa, 
pa3MemeHHoro Meafly mTaHroH h raflpo- 
pe3aK0M, a npHBOflHbie cqnna TypCuHKH 

COeflHHeHbl C H30nHpOBaHHblMH nonocTHMH 

noflaqa BOflM 6ypHJibHofi mTaHrH. 

Tax KaK SypanbHan mTaura BbinonHe- 
Ha HeBpamamuieHCH , oTnanaeT HeoSxoflH- 
MocTb b npHMeHeHKH BepTniora h poTopa, 
hto 3Ha»iHTenbHo ynpomaeT ycTpoacTBo 
h CHHacaeT ero Maccy , finaroflapa HHawe- 
My pacnonoweHHw rHflpo6noKa KOHCTpyx- 
u,Ha mTaHrH TaKwe ynpomaeTCH, noBbima- 
eTCH ee ycTOBiHBocTb, Tan KaK ueHTp 

THXeCTH nepeHOCHTCH BHH3 h 6yHet 

HaxoflHTbca b npeflenax rHflpo6noKa, 
BcnencTBHe ^iero npH B03BpaTHo-nocTy- 
naTenbHOM flBHxeHHH BTaHrH no BepTHKa- 
jik flonbtae coxpaHHTcn ee npHMonHHea- 
hoctb a, cneflOBaTenbHo, noBwcaTca 
cpok cnywCu a sgxfteiCTHBHocTb pa6oTM 
ycTpottcTBa . 

Bn?.roflapn rHflpaBnaiecKofi TypGaH- 
Ke, aecTxo coeflHHeHHofl qepes noHamaro- 
mHfi peflyxTop a KOHueHTpHiecKH pacno- 
nomeHHwe TpyGw rHflpoGnoKa c raflpo- 
pesaKOM a npasoAHMQa bo BpaiqeHHe 
ot. conen, coodnawmaxca c nonocTHMH 
CypanbHofi mTanrH, o6ecne<mBaetcH 
spameHHe ranpopesaKa 3a cvct aHeprna 
BOflbi, nocTynammefi k connaM raflpope- 
saKa. IIocKonbKy MomHocTb noToxa bo- 
flM, nocTynaiomero k connaM rap.pope- 
3axa, cocTaBnaeT 1500-2000 kBt, a 
MomHocTb, 3aTpaqaBaeMan Ha spameHHe 
Typ6aHKB, cocTaanneT OKono 5 kBt, 
T.e. OKono 0,3%, to acnonb30BaHHe 
TaxoB He 3 HauHTenbHoB flona sHepraa 



3 JW* 

fljia BpameHHA rHflpope3axa He oTpa3HT- ? 

CH H3 3<jKj>eKTHBH0CTH rHflpOH3BJieqe HHH 

KOKca. 3th aaTpaTbi 6'yayT xoMneHCH- 
posaTbCH CHHwenHeM riwpaBJTH«iecKHx 
noTepb aa cqeT oTcyTCTBHH BepT-nwra. 5 
Bnaroflap« HcnojibsoBamiio fljia Bpame- 
HHH runpopesaKa rHflpaBJiHHecKoft 
TypfiHHKH omaflaeT Heo6xoflHMOCTb b 
npHMeHfiHHH cneuHanbHoro 3JieKTponpn- 
BOfla h poTopa fljia BpaneHKH urraHrH c 10 
rwAPope3aKpM. 

Ha 4>Hr. 1 noxa3aH o6ihhh bha npefl- 
naraeMoro ycTpoftcTBa; Ha <Jmr. 2 - 
oCmHB BHfl rHflpo6jioKa; Ha 4iHr. 3 - 
oSmnfl BHfl MexaHH3Ma noflteMa-onycKa- 15 
hhh niTaHrH (pa3pe3 A-A Ha ifcHr. 1); 
Ha *Hr. 4 - rHApaBUHHecKaH Typ6HHxa 
c npHBOflHbiMH conjnaMH (paape3 B-B 
Ha <pHr . 1 ) . 

ycTpoHCTBO flJiH rHApaBJiHiecxoro 20 
H3BJieMeHHH xoxca coflepacHT HeBpamaio- 
my»CH CypHJibHyw niTanry, xoTopan mo- 
jceT 6biTb BbinoJiHeHa jth6o b BHfle flsyx . 
KOHu,eHTpwtiecKnx Tpy6, jih6o b BHfle 
Tpy6w, pa3flejieHHOH neperopOAKoft , 25 
jik6o b BHfle xopnyca 1 , pasaejieHHoro 
BHyTpeHHeK neperopoflxoH 2 Ha' ABe H30- 
nHpoBaHHbie nonocTH. HHWHKe kohuw 
H3onnpoBaHHbtx nonocTeft npH noMonyj 
oSboahwx Tpyfi 3 cooSmawTCH c ycTa-' 30 

HOBJieHHblMH C BO3MOJt(HOCTbI0 BpameHHH 

KOHiteHTpHiecKHMH TpyQaMH 4 H 5 THfl- 
poSnoxa 6, npH stom npaBas oGBOAHa* 
Tpy6a 3 cooSmaeTca c BHyTpeHHefi 
Tpy6oft 4 rH.flpo6.noxa, a jieBan - c * 3J 
HapyxHoft TpySofi 5. KoHueHTpHnecKHe 
Tpy6w A h 5 wec-TKO coeflHiieHbi hhjkhh- 

MH KOHIjaMH COOTBeTCTBeHHO C COIUiaMH 

SypeHHH 7 h ot6ohkh 8 rHAPope3axa 9. 
BepxHHe KOHUbi Tpy6 4 h 5 3ai\nyuieHw 40 

H XeCTKO COeflHHeHbl C BblXOflHbW (hH«- 

hhm) BanoMi 10 noHHxaxKnero peayxTO- 
pa 1 1 , BxoflHoft (BepxHHft) san 12 
KOTopqro xecTKo coeflHHeH c rHApasnK- 
lecKoft Typ6HHKoft 13. rHflpaBJiHHecKaa 45 
TypOMHxa 13 HacaxeHa Ha xecTxo co- 

eflHHeHHblfi C SyphJIbHOH nrraHroft Ban 14. 

Han rMflpasnHMecKofi Typ6HHX0H 13 
ycTaHOBJieHH npHBOflHbie coona 15, 

JKeCTKO COeAHHeHHbie C H30JIHpOBaHHHMH 50 

nonbcTHMH 6ypnnbHOH nrraHrH. Kopny- , 
cbi noHracawmero peflyxTopa 11 h tha- 
po6noxa 6 oTHocH-rejibHo 6ypHJTbHo« 
mTaHrK HenoflBHXHbi h asecTXo coeAHHeKu 
Mexfly co6oft CTiJJKHbiMH mnmibKaMH 16 55 

H KOCblHKaMH 17. C fleflbK) 3aiHHTbl OT 

yAapoB oT6HBaeMoro xoxca h 3acope- 
HHii o6BOAHbie Tpy6bi 3, npHBOflHwe con-. 
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na 15, rMApasjiH^ecKaa TypOmiK." 1 13, 

noHHKaWIUHH peAyKTOp 1 1 M THApOfUTOK 

6 cna6xeHw'3amHTHbiM xojicyxoM 18, 
xecTKO coeAHHemibw b BepxHeii mbcth 
c 6ypHJibHoft niTaHrofi, a- b HH»Heft >iac- 
th Mepea canbHHK 19 - c Bpaoawmeficfl 
Tpyfioft 5. 

r«APo6nox, H3o6pa»CHHbiH na *ar. 2 
coAepwHT abc xecTxo coeAHHeHHwe Mew- 
Ay co6oft cajibHHKOBbie kopo6kh 20 h 21 
npH nOMomH niniuiex 22 h KOHueHTpHiec- 

KH paCHOJlO^eHHblX ABOftHblX CaJTbHHKOBblX 

y3JioB - Bepxnero 23 h HHXHero 24. 
BepxHHft caJibHHKOBbiii yseji 23 cny^HT 
Ann noABOAa boam H3 HeBpamawuuixcfl 
npaBofl nonocTH SypwJibHOH DiTaHrH h 
npaBofl oBboahoh TpyGbi 3 k ycTaiioBjiGH- 

HOH C BO3MO3KHOCTbI0 BpaiUeHllfl BHytpeH- 

Heft Tpy6e 4 rHAPoBjioxa h jxanee - 
k conjiaM 7 6ypeHHn rKApopeaaKa 9. 
Hh*hhh caJibHHKOBWft yseji 24 o6ecnenH- 
saeT noABOA boa" H3 HeBpamawmMxc/i 
jieBOH nonocTH 6ypHJibHoit mTaHrH h ne~ 
boh o6boahoh TpyGbi 3 k ycT^HOBJieHHofl 
C B03MOJKHOCTbK> BpameHHH HapyxHott 
Tpy6e 5 rHAPoGnoxa h Aanee - x con- 
naM 8 otBoAkh rHAPope3axa 9. C uanbio 
o6ecnetteHHH HopMajibHoft pa6oTbi canbHH- 
xobhx y3noB 23 h 24 (HcxnwieHHH hx 
nepexoca) nocjieAHHe cHaSxeHbi paAHajrb- 
Ho-ynopHbwM noAUHnHHxaMH 25 h 26. 
flna luapHHpHoro coeAHHeHHU rHApope3a- 
xa 9 c rHAPo6jiox^M 6 chyxaT panHajib- 
Ho-ynopHbie noAuiHnHHXH 26 h 27, JIoa - 
umnHHXH 26 h 27 OAHOBpeMeHHo cjiyxaT 

AJIH XOMneHCaUHH 3HaMHTeJIbHblX pacTRTH- 
BaiOMHX H CWHMawmHX yCHHHH, B03HHKa»- 

upix b npouecce rHAPoH3BJieqeHHH xoKca. 
H3onHpoBaHHwe nonocTH BypitnbHoft 

UlTaHTH BepXHHMH K0HA3MH HeDOABH^HO 

h pa3AenbHO coeflHHeHbi npH noMonni 
otboaob 28 h 29' c cncTeMoft noABOAa 
boam, cocToamefi Ms th6khx pyKaBOB 
(mnaHroB) Bbicoxoro AaBJieHKH 30 H 31 

TpyBonpOBOAHbDC CTOHXOB 32 H 33 SJieKT- 

ponpoBOAHbix saABHxex 34 h 35, xoiuieK- 
Topa 36 h boahhoto Hacoca 37 bwcoko- 
ro. flaBneHHH . 

Ajih nofl-beMa-onycxaHMH HeBpamaromeft- 
ca GypHJibHoft BTanrH cjiywHT MexaHH3M, 
cocToamHft H3 3JiexTpoABHrareJiH 38, 
rHAPOHacoca 39, i*hap oMOTopa 40, »iep- 
BHMHoro peAyxTopa 41 h napw 3y6»raTbK 
Kojiec 42, HaxoAHiUHXca b 3auenjieKHH. 
c 3y6yaTWMH pefiKaMH 43, xecTxo coeflH- 

HeHHWMH C OypHJIbHOH UlTaHroft. COCAH- 

hghhc 3y6iaTbix xojigc 42 MexAy co6ofl 



ocymecTBJiHeTCH npH noMOtnH 3y6<jaTbix 
KOJiec 44. 

flu* noBbnneHHH ycTofiiHBocTH 6ypanb- 
Hofl inTaHTK cnyJKaT leTbipe HanpaBJiHio- 
mwx mBennepa 45 c KaTKaMH 46, mapHHp- 5 
ho coeAHHeHHUMH co nrraHroii npH no- 
mouih danoK 47, KOTopbie HenoABHXHo 
coeflHHeHH co nrraHroft. 

IlpewiaraeMoe ycTpoftCTBO p,nn rw- 
paBJiHHecKoro H3BJieieHHfl KOKca c 111 
AHCTaHUHOHKHM nepexmo«ieHHeM pa6oTaeT 
cjtenywmHM o0pa3OM. 

Ilocjie oTKpMTHa Bepxsero jnoxa 
KOKCOBOft KaMepu 48 b Hee onycxaioT 
AO Bepxnero ypoBHH xoxca 49 nwpope- 15 
sax 9. BxmoqaioT neHTpo6eiicH.Mfl Hacoc 
37 sucoKoro flaBJieHHH h MenneHHo 
c nynvra onepaTOpa oTKpbiBa»T anexT- 
ponpHBOflHyw saABHwey 35, ^epes koto- 
py» Bona nona^aeT b npaByto h3ojihpo- 20 
saHHyio' nonocTb CypwibMofl mTaHrH h 
no npasoii oOboahoh Tpy6e 3 nocTynaeT 
bo BHyTpeHHtMO Tpy6y 4 rHAPoSnoKa 6, 
a H3 Hee - k coroiaM 7 6ypeHHH rnflpo- 
pesaxa 9. OAHOBpeMeHHO HeBonbiuaH 25 
(okojio 0,3%) nacTb o6mero noT.oKa bo- 
AH nocTynaeT k hphboahhm coruiaM 15 

H, HCTeKafl TOHKHMH BMCOXOHanopHbWH 
CTpyHMH , npHBOflHT BO BpameHHe THfl- 

pa.BJiHMecKyio rypGHmcy 13 c bucokoh 30 
lacTOTOH BpatneHHH (1500-2000 o6/mhkX 
KpyTHUtHii MOMeHT ot xyp6HHKH 13 lepes 

nOHH3K3tOIQHH peAJTKTOp 11 H XeCTKO co- 

eAHHeHHbie Tpyfiw 4 h 5 hphboaht bo 
BpameHHe rHAPopesax 9 c 3aAaHHoft 35 
tiaCTOToft (3-8 <o6/mhk) . MeAJieHHO Bpa- 
maR k onycxaH rHAPopesax, HGTeKaio- 
iuhmh K3 conen 7 6ypeHHH moiuhmmh 
CTpysMH boaw npoH3BOA«T Sypemie 

AeHTpajlfcHOH CKBaXHHbl B KOKCOBOM nH-. 40 

pore. 

flocjie oKOH^aHHH SypeHHH, He ocTa- 
HaBJiHBaa Hacoc 37, npoH3BOA»T. AHCTaH- 
UHOHHoe nepeKJiiweHHe rHAPope3axa 9 
npH jik>6om ero nanojueHHH b KaMepe. 45 
Ajih 3Toro c nynvra onepaTOpa 3JieKT- 

pOnpHBOAHyW 3aABHKKy 34 OTKPMBaWT, 

a. saABHaocy 35 saKpuBawT. BoAa no 
cTOHKy 32, rnOKOMy pyicaBy 30 h otbo- 
Ay 28 nocTynaeT b neeyw HsonHpoBaH- 



Hyw nonocTb 6ypanbHOH urraHru, a H3 
Hee no neBOH oCboahoh Tpy6e 3 - b 
HapyxHyw Tp.y6y 5 rHAPoeSjioica 6 h a»- 
nee — k connaM 8 otCohkh rHAPopesajca. 
OAHOBpeMeHHo BOAa H3 6ypi;jibHoft mTaH- 
rH nonaAaeT b npHBoAHue conna 15 
rHApaBJiHH e c koH TypOHHKH 13, ito 
npHBOAHT k BpameHHW rHAPopesaKa 9. 
MeAnenno Bpaiqan rHAPope3aK h hoahh- 
Maa k onycKan ero no npoSypeHHofi 
cKBamiHe, HCTeKaKwtHMH H3 conen 8 

OT6OHKH MOIUHMMH rOpH30HTaJIbHb&« 
CTpyHMH BOAbl npOHSBOAHT OT6oHXy KOK~ 

ca ao nonHoro ocBo6o*AeHHH KaMepu. 

B cnynae o6pasoBaHHH saBana KOKca 
b cKBajxHHe (oSpymeHHH 6oJibmHX KycKOB) 
oTKphraawT Ha KopoTKoe BpeMH (20- 
30 c) 3aABH*icy 35 h npH noMomH 
CTpyft BOAbi, HCTeKaiMUHx H3 conen 7 
6ypeHHH, saBan pac^H^^aI9T. 

PerynnpyH b He6onbamx npeAenax 
CTeneHb otkpmthh - saxpuTHH saABHnacH 
34 c nynbTa onepaTOpa , HSMenaioT pac- 
xoa BOflbi nepes npHBOAHbie conna 15 h 
TeM caMbw perynapyioT uacTOTy Bpame- 
hha rHAPopesaxa 9, Ao6nBaacb oni-H- 
ManbHbK ycnoBHii rHAPOHssnetieHHH KOKca. 

BoAa, nocTynawmaH hs npHBOAHbix 
conen 15, nocne ee Hcnonb30BaHHn Ha 
Bpaufemie TypBHHKH 13 naKannHBaeTcn 
BHyTpH 3amHTHoro xoacyxa 18, BbiTeKa- 
eT iepes 3330pu canbHKKa 19 b HratHeft 
MacTH Koxyxa h bwhochtch hs KaMepu. 
yKaaaHHbie sasopw ycTaHaBnHBaioT Tax«- 
mh, «iTo6b! b Konyxe 18 noAAepxHBanocb 
He6onbmoe H3e5wToiHoe AaBneHHe (0,1- 
0,2 MITa), AOCTaTOMHoe pah aamHTbi 
TypSHHKH 13, peAyxTopa 11 h thapo- 
6jioxa 6 ot npoHHKHOBeHH* b Koacyx 
KOKcoBbix uacTHieK, oGpasyioiuHXCH b 
nponecce rHAPOH3Bne*ieHHH . 

Hcnonb30BaKne npeAnaraeMoro ycT- 
poftcTBa win rHAPOH3BneMeHHH Koxca 
hs KaMep no3BonHT ynpocTHTb KOHCTpyK- 
luiio ycTpoiicTBa, cHH3HTb ero Maccy sa 
CMeT Toro, wto oTnaAaeT Heo6xoAH- 

MOCTb B HCIIOJIb30B3HHH BepTJtlora H pO~ 

Topa, cHH3HTb 3HeprosaTpaTbi 3a cweT 
HcnonbsOBaHHH 3HeprHH nocTynawmefi 
k connaM rHAPopesaxa boaw. 
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(54) >KMflKOCTHblCi MAHOMETP 

(57) PecpepaT: 

Mao6peTeHne othocutca k MeTponornn h k 
o6nacTM H3MepeHnn flaBneHna b pa3nuHHbix 
OTpacnnx npoMbiiuneHHOOTM M fl/ia HaysHbix 
nccneflOBaHMM. MaHOMBTp coflepwMT 
npocpunnpoBaHHyro Tpy6Ky c HecKOfibKHMM 
U-o6pa3HbiMM ceKi^MAMM pa3Horo flnaM8Tpa, 

3anOJ1HeHHblMM JKMflKOCTbK). 

ripefloxpaHMTenbHbiCi 6jiok BbinonHeH b BMfle 
C naTpy6Ka c nepeMSHHbiMM flnaM9TpaMH. 

BepxHuCi 3ayweHHbiM lopeu, naTpy6Ka CBfraaH co 

CpeAOM, B KOTOpOM M3Mepfl6TCfl flaBjieHMe. 
jyj OTCH6THblM 6nOK BbinOHHeH B BMfle LUKanbl, 

HaHSCQHHOM Ha Te/io BpameHMa. LilKana 
-A cBo6oflHO nepeMei^aeTcn OTHOCMTe/ibHO TpySKM. 

Ha nosepxHOCTM ce^nn 6onbiuero fluaMeipa 
0> pa3MeineH nonnaBOK. CeKqun MaHoivieTpa mo>k©t 

BbiTb BbinonHeHa b BMfle bmhtobom cnnpann M3 

HeCKOnbKMX BMTKOB C BepTMKajlbHblM HiaTOM. 

(ji TexHMMecKUM pe3y/ibTaT - pacuinpeHue 
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(54) LIQUID-FILLED COLUMN MANOMETER 

(57) Abstract: 

FIELD: metrology, measurement of pressure 
in various branches of industry and in 
scientific research. SUBSTANCE: proposed 
manometer has profiled tube with several 
U-shaped sections of different diameters 
filled with liquid. Safety unit comes in the 
form of branch pipe of variable diameter. 
Upper narrowed end of branch pipe 
communicates with medium which pressure is 
measured. Reading unit is manufactured in 
the form of scale marked on body of 
rotation. Scale moves freely with regard to 
tube. Float is placed on surface o section 
of larger diameter. Section of manometer can 
be made in the form of helical spiral 
composed of several turns with vertical 
spacing. EFFECT: expanded functional 
design with 
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H3o6peTem<ie othocmtch k o6nacTM 
H3MepeHnPt m MeTponornn w MoxeT 6biTb 
Mcnorb30BaHo flnfl M3MepeHKia flaBneHMH b 
pa3HMMHbix OTpacnax npoMbiiuneHHocTn m Ann 
Hay^Hbix MccneflOBaHMPi. 

M3BeCT6H JKHflKOCTHbIM MaHOMeTp, 

coflepwaiAMM ycTaHOBneHHbie b nonoM 
MeTannuMecKOM Kopnyce flBa cooemaroinnxca 
KoaKCManbHbix cocyfla c noflBOflfliUMMM 
naTpy6Kawin, 3anonHeHHbix pa6o4efi wwflKOCTbio, 
m M3MepnTenn ypoBHH m TeivinepaTypbi wmakoctm. 
MaHOMeTp MMeeT TepMocTaT c pa3Mei^eHHoii 
BHyTpn Hero aMnynoPi c ai4eTOHOM, BbixoflHoe 
OTBepCTMS KOTopoCi C nOMOLAbK) Tpy6KM 
coeflUHSHo c HHJKHefi MacTbio Kopnyca, KOTopbift 
3aKpbiT CBepxy KpbiuiKoPi-oxnaflMTeneM (naTeHT 
P<t> N 2051346, Kn. G 01 L 1/18, ony6n. EH N 
36 ot 27.12.95). Tares KOHCTpyKL(Mfl MaHOMeTpa 
oSecneHMBaeT CTa6nnM3annio TeMnepaTypbi no 

BCetf BblOOTe COCyflOB C pa60M8M WMAKOCTbK) M 

Teiw caMbiM cBOflMT k MMHMMyMy TeMnepaTypHbie 
norpeiuHocTM npn M3MepeHnn RaBnemn. 

OflHaKo TaKoe ycTpoMCTBO nMeeT cnowHyto 
KOHCTpyKi4wto, npeflnonaraeT ncnonb30BaHne b 
KanecTBe M3MepwTena yposHfl paGoqeii 
«MflKOCTM (pTyTn) na3epHoro MHTepcpepoMeTpa, 
a b KaqecTBe M3MepMTenfl TeMnepaTypbi 
nnaTMHOBoro TepMOMeTpa n noaTOMy othocmtch 
k rpynne aTanoHHbix cpeflCTB M3MepeHMfl 
flaBneHMfl, hto orpaHMMUBaeT era 
cpyHKL^noHanbHbie m onepaTMBHbie bo3mo)khocth. 

Han6oriee 6nw3KMM no TexHiwecKOM 
cymHOCTM m npMMeHQHMK) k npeflnaraeMOMy 

yCTpOMCTBy HBfineTCfl )KMflKOCTHbl£i MaHOMeTp, 

onucaHHbiCt b naTeHTe P<t> N 2006015, Kn. G 01 L 
7/18, ony6n. EM N 1 ot 15.01.94. TaKoii 
MaHOMeTp coflepwuT U-o6pa3HyK3 Tpy6Ky, o6a 
KOHL|a KOTopoCi nacTUHHo 3anoriHeHbi paSoneCt 
>KMflKOCTbio, oTCMeTHbiM w npefloxpaHMTenbHbifl 
6/ioKM, pa3MemeHHbie b BepxHux MacTHX KoneH 
Tpy6KM. OTcneTHbiM 6noK Bbino/iHeH b BMfle 
npo3paHHofi npsiMoyronbHo8 npn3Mbi c 
OTCMeTHbiMM WKanaMM Ha ee nepeflHefi n saflHew 
rpaHfix, a npeAoxpaHMTenbHbitf 6hok - b BMfle 
ycTaHOBneHHbix b Ka>KAOM KoneHe Tpy6w conna 
m ocecuMMeTpuHHoro nonnaBKa, pa3MeineHHoro 
Ha nosepxHocTH pa6o4eM jkmakocto m 
oflHOBpeMeHHO BbinonHnwLnero ponb KnanaHa. 
rionnaBOK mowot MMeTb cpopMy uiapa m 
BbinonHeH M3 MaTepMana, MMewmero 3H3K 
CMaHMBaeMOCTM paooMefi WMflKOCTbio 
npoTMBonono>KHbiM no oTHoweHMio k MaTepnany 
Tpy6KM, KOTopan BbinonHeHa npo3paHHOM, a 
npflMoyrojibHasi npM3Ma cKpenneHa oahom 
rpaHbio c U-o6pa3HOM TpyGKOii. 

Xota b 3T0M ycTpoficTBe oTOieTHoro 6noKa 
MCKnioHaeTcn napanaKC npn OTCHeTe noKa3aHMft 
ypoBHfl awflKoc™ b o6omx KaHanax no fleneHHSiM 
npflMoyronbHofi npn3Mbi n i^eHTpupyeMoro no 
ocu TpyGKM nonnaBKa, OflHaKo TOHHocTb 

M3MepeHMM H6 BblCOKa, T. K. M3M8peHMfl ypoBHfl 

WMflKOCTM npoBOflnTcn b flByx KaHanax n ouih6km 
M3MepeH«fl yflBanBaioTCfl. KpoMe toto, TOMHOCTb 
M3MepeHW« MaKCMManbHa, ecnn HanpaBneHne 
OTcneTa nepneHflMKynsipHO noBepxHOOTM ujKanbi 
npusMbi m nnocKocTM KoneH Tpy6KM, 4to Tpe6yeT 
cneMManbHofi ycTaHOBKM MaHOMeTpa 
OTHOcnTenbHO Ha6nioflaTenn. 3to 3aTpyflH5ieT 
npuMeHeHne U-o6pa3Horo WMflKOCTHoro 
MaHOMeTpa b KOMSnHai^nw c apyrnMM 
npn6opaMM, <AcKnKMa\owyiwM TaKyio nocTaHoBKy 
MaHOMeTpa. KpoMe toto, ycTaHOBKa b Topnax 
KoneH Tpy6Kn conen m ncnonb30BaHne 
cneL^kianbHoR cpopMbi nonnaBKa, KOTopbiii 
flon>KeH BbinonHflTb flBe cpyHK4HM: 6biTb MeTKoCi 



oTCMeTa npw H3M6|. Mftx ypoBHn >kmakocth m 
KnanaHOM conna, ycno>KHnioT KOHCTpyKi^Hho, 
CHUwawT TOMHOCTb n3M0pGHnCi n no Mepe M3HOCa 
KnanaHa-nonnaBKa CHM>KaK)T HaflexwocTb 
pa6oTbi >KHflKocTHoro MaHOMeTpa. 

Hcnonb30BaHne flByx wran fln« M3MepeHnn 
ypoBHn >KMflKOCTH b 060MX KaHanax ycnroKHfieT 
pa6oTy no locTMpoBKe MaHOMeTpa n ycTaHOBKe 
mx b HyneBoe nono>KeHMe, a TaKJKe npn Ka>«flOM 
n3Mepennn HywHO npoBOflMTb flBa MSMepeHUfl no 
flByM uiKanaM, mto h6B03mo>kho cflenaTb npn 
M3MepeHMflx flaBneHMS, MeHflioi^erocn co 
BpeMeHeM. OTcneT flaBneHMH npoBOflMTCH He no 
BcePi flnuHe Tpy6KM, a TonbKo na np^Mbix KOHL^ax 
ee, hto yBennHUBaeT ra6apnTbi ycTpoticTBa. B 
cnyMae pe3Koro yBennMeHun flaBneHna nonnaBOK 
oflHoro M3 KoneH 3aKpbiBaeT conno m cHOBa 
BKmonaeTCfl b pa6oTy nocne ycTaHOBneHnsi 
flaBneHM«, cooTBeTCTBymmero MHTepBany 
M3MepeHnn MaHOMeTpa, mto He no3BonaeT 
nonyHMTb MHqbopMai^ura o BennHMHax TaKMX 
CKaMKOB flaBneHMH. 

TexHunecKOvi 3aflaMe(i npeflnaraeMoro 
wnflKOCTHoro MaHOMeTpa flBnneTcq paciunpeHiie 
qbyHKquoHanbHbix B03MO>KHOCTeM ycTpoPicTBa, 
ynpoLi|eHne KOHCTpyKL(MM npn coxpaHeHMM 

BblCOKOfi T04H0CTM M Hafle>KHOCTM M3MepSHMtl. 

3Ta TexHiwecKan 3afla4a flocTuraeTCfl TeM, 
mto b )KMflKOCTHOM MaHOMeTpe, coflepwaineM 
npocpunnpoBaHHyio Tpy6Ky, h3ctmhho 
3anojiH6HHyio pa6oMePi >KHflK0CTbio, nonnaBOK, 
OTCM6THblM n npefloxpaHMTenbHbifi 6noKM, 
npoqbunnpoBaHHaH Tpy6Ka BbinonHeHa no 
KpaiiHeii Mepe M3 flByx ceKi^nii nepeMeHHoro 
ceMeHMfl M cpopMbi, OTcneTHbifi 6noK BbinonneH b 
BMfle Tena BpaifleHMS, oXBaTbiBaiomero 
yKa3aHHyho Tpy6ny, npefloxpaHMTenbHbifi 6noK 
BbinonHeH b BMfle naTpy6i<a c nepeMeHHbiM 
ceneHMeM, Mepe3 BepxHMfi 3ay*eHHbiM Topeu 
KOToporo ocymecTBnneTCH KOHTaicr co cpefloPi. 

KpoMe Toro, ceK 4 MH MaHOMeTpa BbinonHeHa 

B BMfle BMHTOBOM CnMpanM M3 HeCKOJlbKMX BMTKOB 

c BepTMKanbHbiM ujaroM. 

ripocpMnwpoBaHHafl Tpy6Ka c OTcneTHbiM m 
npefloxpaHMTenbHbiM 6noKaMM 
HenocpeflCTBeHHo norpyweHbi b pe3epByap c 
pa604efi WMflKOCTbio. 

flononHMTenbHO npocpMnMpoBaHHaa Tpy6Ka 
jKeoTKO 3aKpenneHa Ha CTeHKe pe3epByapa c 

pa60HBM WMflKOCTbK). 

B JKMflKOCTHOM MaHOMeTpe niKana OTCMeTHOrO 
6noKa HaHeceHa Ha noBepxHocTb TpyGKM. 

Cyii|HOCTb M306peT8HMfl nOHCHHeTCH 

4epTe>KaMM, we: Ha cpMr. 1 npMBefleHa cxeMa 

JKMflKOCTHOTO MaHOMeTpa C MCKajKeHHOM 
U-06pa3H0M CeKL|MeM, Ha CpMr. 2 - >KMflKOCTHbli4 

MaHOMeTp c ceKL|MeM b BMfle bmhtobom cnMpanM, 

Ha CpMT. 3 M306pa)«eH >KMflKOCTHblM MaHOMeTp, 

norpyweHHbiCi b pe3epByap c muflKocTbio, Ha cpur. 

4 nOKa3aH >KMflKOCTHblPl MaHOMeTp c 

cxjBMemeHMeM M3MepnTenbH0ii ujKanbi m Tpy6KM, 
Ha cpMr. 5 - MaHOMeTp, saKpenneHHbifi Ha CT8HK6 
pe3epByapa, Ha cpMr. 6 npMBefleHa cxeMa 
npefloxpaHMTenbHoro SnoKa. 

MaHOMeTp coflepwMT npocpMnMpoBaHHyio 

Tpy6l<y 1 C MCK3>KQHHblMM U-o6pa3HblMM 

ceKUMSiMM pa3Horo flMaMeTpa 2 m 3, 
3anonHeHHbiMM pa6oneCi )KMflKOCTbK) 4, 
npefloxpaHMTenbHbifi 6noK 5, BbinonHeHHbiM b 
BMfle naTpy6Ka 6 c nepeMeHHbiMM flMaMeTpaMM, 
Mepe3 BepxHMM 3ay>KeHHbiti Topei4 7 KOToporo 
ocyi^ecTBnJieTCfi KOHTairr co cpeflofi, b kotopom 
MSMepneTCfl flaBneHMe. OTcneTHbiii 6hok 
MaHOMeTpa 8 BbinonHeH b BMfle uiKanbi 9, 
HaHeceHHOM Ha Teno Bpau^eHMfi 10, KOTopaa 



OH 



Tpy6KM 



Kapxace 



7) 
C 



t CBo6oflHO nepeMeuia,- 
1, m 3aKpennoHHOM Ha 
HenocpeflCTBeHHo h 
KOTopbifi nnaBaeT Ha noBepxHoc™ 13 ceKL(MM 
M3H0M6Tpa 6onbtuero fluaMeTpa. 

ripocpunupoBaHHafi Tpy6Ka 1 MoweT 
ycTaHaBnMBaTbCfl Ha KpoHuneStHe 14, 
3aKpen:ieHHOM Ha ctshk© 15 TexHonorwMecKoCi 
>KMflKocTHow KaMepbi, BbinonH«ioinefi cpyHKqun 
ceKL<nn MaHOMeTpa 60/ibuuero flnaivteTpa. Tpy6Ka 
1 MOMeT 6biTb BbinoriHeHa H3 npo3paHHoro 
MaTepnana, npn 3tom M3MepnTenbHan WKana 
HaHeceHa HenocpefldBeHHo Ha noeepxHocTb 
Tpy6KH 16. 

npocpunMpoBaHHafl Tpy6Ka MoweT 6biTb 
Bbino/iHeHa Taiwe c ceKL(nnMM 17, 18 b BMfle 
cnwpann c BepTMKanbHbiM waroM, cbo6oaho 
norpywaeMbiti b TexHonornMecKnti pe3epByap c 

JKMflKOCTbKJ. 

rionnaBOK 12 MoweT 6biTb Bbino/iHeH b BUfle 
Topa 19, b kotopom KoaKcuanbHO pacnono)KeHbi 
m 3aKpenneHbi i^nnnHflpuMecKafi WKa/ia m 
npocpunnpoBaHHan Tpy6Ka, npn stom mshomotp 
CBo6oflHO n/iaBaeT Ha noBepxHoc™ 20 
TexHO/iornnecKOM KaMepbi mjim pe3epByapa c 

>KMflKOCTbK), HanpHMep BOflOM. 

B npeflOxpaHMTe^bHOM 6noKe 5 npn CKaMKax 
flaBneHun B03HMKaeT KannnnnpHbiM acpipeicr m 
noBepxHOCTb HaTaweHMH 21 yAepxwBaeT 
pa6oMyro )KMflK0CTb ot nepejinBaHnn. 

YcTpoCicTBO pafioTaeT cnenyiou^MM o6pa30M. 

npeflBapMTenbHO LUKana 9 Ha otcmsthom 
6noKe 8 ycTaHasnnBaeTcs b HyneBoe 
nojioweHMe, Ann Mero b o6a Topqa 
npocpunnpoBaHHoCi Tpy6KM 1 noflaeTCH flaBneHue 
ot oAHoro MCTOHHMKa, HanpuMep aTMoccpepw. 
Honb ujKanbi 9 6yflQT cooTBeTCTBOBaTb ypoBHio 
wnflKocTu b ceKHMM 2. rioflaBafl b Tpy6Ky 
AasneHne P nepea BepxHUM aayweHHbiM Topei^ 7 
no/iyMahOT nepeMeu|eHMe jkmakoctm k TpySKe 1 

OTHOCMTeilbHO ypOBHfl B CeKL(HM 2, KOTopoe 

3aMepnK)T no ujKane 9. ripn stom Hy/ieBas 
0TM6TK9 cneAyeT 3a n3MeHeHneM ypoBHn 

>KMAK0CTM B C8KLIMM 2. 

B cnysae pocTa aasnsma ypoBeHb jkhakoctm 
AocTwraeT npeAoxpaHMTenbHoro 6noKa 5 m 
orpaHMMUBaeTCH KannnnnpHbiM acpcpeKTOM » 
npoTHBOAaBneHneM 3a cneT noBepxHocTHoro 
HaTAJKeHun caMOM xwakoctm. 

CeKL^na 2 mtokst HMeTb pa3Hbie CO^eHMfl, 
6onbLuee ce^eHne ceKLjun 1 m b npeflene ee 



cpyHKi^wo BbinonHf,. caM oSteM jkmakoctm b 
TexHonornnecKoii KaMepe. BennMMHa AaBJieHkia 
onpeAenneTcn no BbicoTe H cTonSa wmakoctm b 
npocpMnnpoBaHHoii Tpy6Ke 1 mjim no AnuHe L 
3anonHeHHoCi wmakoctuo Mac™ cnnpann: 
P = g. r H, (1) 

P = g-rU (2) 

rAegny-KOHCTaHTbi. 

ripn BbinonHeHMM Tpy6KM 1 b BMAe cnnpann 
17, 18 ypoBeHb >kmakoctm b ycTpoMCTBe 
M3MapneTcn c noMombK) i^nnMHApusecKOM 
UJKanbi 9, Ha KOTopoii (pWKCMpyioTCfl nucno 
sanonHeHHbix >KMAKOCTbio bmtkob cnnpann n yron 

(p. npM 3TOM TOMHOCTb M3MepeHMJ) 

cymecTBeHHo nosbiujaeTCfl, nocKO/ibKy npn 
OAMHaKOBOM AaBneHMM P AnMHa 3anonHeHHoPi 

WMAKOCTbK) HaCTH yBenUHMBaeTCJI B HeCKOJlbKO 

pas: 

UH= n D/h.(3) 

rAe D - AMaMeTp m h - iuar bmhtobom 
cnnpann. 

Bern D = 100-200 mm m h = 10 mm, to L/H = 
31,4-62,8, bo cTOJibKO >ko pa3 yBsnn^MBaeTCf) 

T04HOCTb MSMepeHMM. 

Oopiwyjia M3o6peTeHM«: 

1. >Kk1AKOCTHblPi M3H0M6TP, coAep)Kaii4Mii 

npocpunnpoBaHHyto Tpy6Ky, nacTM^Ho 
3anonHeHHyio pa6oneii WMflKOCTbio, nonnaBOK, 
OTCMSTHbiM m npeAoxpaHMTenbHbiCi 6nOKH, 
OTJiimaioLAMEicfl T6M, mto npocpunnpoBaHHan 
Tpy6Ka BbinonHeHa no KpaMHeft Mepe m AByx 
cexunCi nepeMBHHoro ceHeHMfl m cpopMbi, 
oTCMSTHbiPi 6noK BbinonHeH b BMAe Tena 
spaiASHMn, oxBaTbiBaiomero yKasaHHyio Tpy6Ky, 
npeAOxpaHMTenbHbifi 6hok Bbino/iHeH b BMAe 
naTpy6Ka c nepeMSHHbiM C848HM6M, 4epe3 
BepxHMfi 3ayweHHbiM Topeq KOToporo 
ocyiAeciBJineTcq KOHTaKT co cpeAofi. 

2. >Kmakocthwm MaHOMeTp no n.1, 

OTnUHatOl^HfiCR T6M, HTO CWL\Wi MaHOMQTpa 

BbinomeHa b BMAe bmhtobom cnMpann M3 

HSCKOflbKMX BMTKOB C BepTMKajlbHblM LUaTOM. 

3. >KMAKOCTHblM MaHOMeTp no n.1, 
oTnuHaratAMMcn tom, mto npocpMTiMpoBaHHaa 
Tpy6Ka c OTCMeTHbiM m npeAoxpaHMTenbHbiM 
6noKaMM HenocpeACTBeHHO norpy«eHa b 
pe3epByap c paSoHeCi WMAKOCTbio. 

4. >KnAKOOTHbiM MaHOMeTp no n.1, 
OTnMHaioiAMMCH T8M, hto npocpMnMpoBaHHas 
TpySKa mecTKO 3aKpenneHa Ha OTeHKe 
pe3epByapa c paBoneM WMAKocTbio. 
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